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structural properties of, 336- 
37 
Fourier spectra 
of Belousov-Zhabotinsky 
oscillator, 363-69 
Fourier transformation 
chemical oscillation and, 353 
circular dichroism and, 215 
multiple quantum orders and, 
460-61 
Franck-Condon absorption, 577 
Franck-Condon principle, 5 
Free energy 
amphiphilic aggregates and, 


Free energy function 
amphiphilic aggregates and, 
189 


Fresnel reflection coefficients, 
552 
Fructose- | ,6-phosphate 
chemical oscillation and, 360 


G 


Gap junction 
electron crystallography and, 
265-66 


SUBJECT INDEX 621 


Gaseous reactions 
thermokinetic interactions in, 
77-102 
Gases 
see Inert gases, Rare gases 
Gene product 32 
electron crystallography and, 
264 
Generalized Langevin equation, 
580-81 
Germanium 
conductivity of 
stress and, 151-52 
insulator properties of, 140 
localization theory and, 143- 
at 
orbital energies for, 411 
Gibbs free energy 
amphiphilic aggregates and, 
190 
Globular micelles 
molecular organization in, 
180-82 
Globular proteins 
aqueous solutions of 
hydrophobic effects in, 447 
hydrophobic interactions and, 
435 
structure of 
computer simulation of, 328 
Glucagon 
structure of 
nuclear magnetic resonance 
and, 133 
Glycerine 
2,3-epoxy-1-propanol conver- 
sion to, 350 
Glycolysis 
periodic perturbations and, 
348 
Gold 
electron affinities of, 411 
Gram-negative bacteria 
electron crystallography and, 
266 
Growth factors 
aggregation-dependent trigger- 
ing processes and, 399 


H 


Halobacterium halobium, 264 
Halobenzene cations 

electronic degeneracy in, 289 

molecular symmetry in, 515 
2-Haloethanol 

rotational isomerization of, 

498-500 

Halogens 

cage effect for, 575 

diatomic 

structural properties of, 335 

Hartree-Fock equations, 416 
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Hartree-Fock-Slater method, 424 
Hartree-Fock theory, 306 
Heat transfer coefficients 
continuous stirred-tank reactor 
and, 91-92 
Heemskirk system 
limit cycle oscillations in, 371 
Helium 
ground state of 
Lamb shift in, 23 
Helmholtz free energy 
amphiphilic aggregates and, 
190 


Hemagglutinin 
electron crystallography and, 
266 


Hemoglobin 
electron crystallography and, 
265, 268 
proton fluctuation anisotropy 
and, 175 
Herzberg-Teller expansion, 569 
Hexafluoride 
stable existence of, 413 
Hexafluorobenzene cation 
electronic degeneracy in, 289 
Higgins model 
chemical oscillation and, 354 
Hopf bifurcation, 350, 362 
Hydration 
radial distribution function 
and, 437 
see also Hydrophobic hydra- 
tion 
Hydrides 
relativistic calculations for, 
422-23 
Hydrocarbon droplet assumption, 
200 
Hydrocarbons 
carbon formation from, 34-41 
conformational equilibria in, 
340-41 
nonisothermal gas-phase 
oxidation of, 102 
solubility in liquid water, 434 
see also Aromatic hydrocar- 
bons 
Hydrochloric acid 
deuterated 
spectroscopy of, 12 
Hydrocyanic acid 
deuterated 
spectroscopy of, 12 
Hydrogen 
atomic 
Lamb shift in, 22 
carbon formation from acety- 
lene and, 38 
carbon formation from 
methane and, 35-36 
heavy 
discovery of, 11 
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metallic phase of, 139 
molecular 
continuous spectrum of, 5 
detection in outer planets, 
16 


emission spectra of, 3, 29 

ionization potential of, 26 

presence in atmospheres, 

24 
quadrupole spectrum of, 20 
Hydrogen-bonded liquids 
structural properties of, 336- 
41 


Hydrophobic effects, 433-48 
aqueous inert gas solutions 
and, 446-47 
biophysical chemistry and, 
447 
intermediate circumstances 
and, 447-48 
Hydrophobic hydration, 435 
nonpolar solutes and, 436-43 
polar molecular liquids and, 
341 
Hydrophobic interaction, 435 
nonpolar solutes and, 443-46 
Hypernetted chain approximation 
polar molecular liquids and, 
330 


Ignition phenomenon 
thermokinetic interactions and, 
80-84 
Immune system 
aggregation-dependent trigger- 
ing processes and, 399 
Immunoglobulin molecules 
fluorescence photobleaching 
recovery and, 399 
pattern photobleaching and, 
394 
Inclusion bodies 
electron crystallography and, 
268 
Inert gases 
hydration in liquid water, 442 
solubility in liquid water, 434 
Inert gas solutions 
aqueous 
hydrophobic effects in, 446- 
47 
Inertial motion model 
circular dichroism and, 221 
Influenza virus 
electron crystallography and, 
266 


Infrared induced photochemistry, 
491-522 
bimolecular reactions and, 
506-21 


unimolecular rotational 
isomerizations and, 493- 
506 
Infrared laser spectroscopy 
methyl radical and, 68 
transient species and, 55- 
59 
Infrared spectroscopy 
molecular dynamics and, 53- 
71 
molecular ions and, 60-63 
photochemical reactions and, 
63-71 
Insulators 
electron spin resonance and, 
155 
see also Metal-insulator transi- 
tion 
Integral equations 
polar molecular liquids and, 
329-33 
Interaction site model 
computer simulation and, 325- 
26 
polar molecular liquids and, 
232 
Internal conversion, 3 
Interstellar medium 
diatomic spectra in, 24 
Intracellular transport 
fluorescence photobleaching 
recovery and, 400 
Iodine 
cage effect for, 575 
photodissociation in solution, 
575-78 
2-Iodoethanol 
rotational isomerization of, 
500 
loffe-Regel criterion, 146 
Ionic salts 
molecular dynamics sim- 
ulations of, 541-42 
Ionic systems 
computer simulation of, 


Ions 
molecular 
emission spectra of, 3, 29 
infrared spectroscopy of, 
60-63 
vibration-rotation transitions 
of, 60 
radical 
pure rotational transitions 
of, 60 
Iron tetracarbony] 
vibrationally stimulated reac- 
tions of, 492 
Isomerization reactions, 583-86 
charge transfers and, 586-90 
infrared induced photochemis- 
try and, 493-506 
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J 


Jahn-Teller effect, 224, 288, 293 
Jahn-Teller Hamiltonian, 308 
Jahn-Teller systems 
linear 
bound states of, 310-14 


K 


Ketene 

photolysis of, 18 

XeC! 308 nm photolysis of, 

69 
Kramer-Konig relation, 149 
Kramers-Heisenberg dispersion 
equation, 568 

Kramers rate theory, 578-80 
Kubic harmonics, 542 


L 


Lamb shift 
in atomic hydrogen, 22 
in helium ground state, 23 
Lanczos algorithm, 304 
Langer modification, 308 
Langevin equation, 580-81 
Lanthanide contraction, 409-10 
Lanthanides 
relativistic effects in, 412 
Larmor radius, 61 
Laser-induced fluorescence 
electronic degeneracy and, 
Laser magnetic resonance, 54 
CH, spectra and, 69 
infrared spectroscopy of ions 
and, 60 
paramagnetic species and, 70 
Laser photolysis 
collisional energy transfer and, 
70 
of formaldehyde, 70 
of HBr, 69 
of pyruvic acid, 69-70 
of UF,, 69 
Laser spectroscopy 
formaldehyde fluorescence 
and, 11 
see also Diode laser spectros- 
copy 
Lead 
orbital energies for, 411 
Lecithin 
chain packing in, 179 
Lennard-Jones fluid 
supercooling of , 536 
Lennard-Jones interaction, 437 
Lennard-Jones potential, 445, 
535 
Leukemia cells 


total internal reflection and, 
394 
Liapounov stability theorems, 84 
Ligands 
binding to biopolymers, 159 
dissociation from biopolymers 
electric fields and, 165-66 
Lipid bilayers 
electron crystallography and, 
266 
lateral diffusion of membrane 
proteins and, 398 
molecular organization in, 180 
Lipid micelles 
nuclear magnetic resonance 
and, 133 
Lipid monolayers 
pattern photobleaching and, 
394 
Liquid crystals 
aliphatic end chains in 
conformation of, 478-82 
molecular dynamics sim- 
ulations of, 543-44 
molecular structure and order- 
ing in, 476-78 
thermotropic 
nuclear relaxation in, 483- 
86 
Liquid density assumption, 188 
Liquids 
hydrogen-bonded 
structural properties of, 
336-41 
molecular 
quenching of, 526-27 
scaled particle theory of, 192 
structural properties of, 185- 
86 
see also Polar molecular liq- 
uids 
Lithium sulphate 
molecular dynamics sim- 
ulations of , 542-43 
Localization theory 
conductivity and, 143-50 
Localized molecular orbital 
approach 
circular dichroism and, 221- 
22, 234 


M 


Magnetic fields 
conductivity and, 144, 147, 
152-53 
ion production in a hollow 
cathode and, 62 
pure rotational transitions of 
ions and, 61 
Marcus theory, 589 
Mass-velocity effect, 409 
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Maximal entropy 
amphiphilic aggregates and, 
189-91, 202 
Maxwell’s equations, 551, 
565 
Membrane proteins 
lateral mobility of, 398-99 
rate of diffusion of, 398 
Membranes 
aqueous solutions of 
hydrophobic effects in, 447 
hydrophobic interactions and, 
435 
Mercury 
inert pair effect in, 411 
Metal-ammonia systems 
metal-insulator transitions in, 
140, 142 
Metal-insulator transition, 139- 


5 
conductivity and, 142-47 
critical exponent and, 154- 
56 

magnetic field tuning and, 
152-53 

nature of, 141-42 

stress tuning and, 151-52 

Metals 
alkali 

upper energy band of, 140 

Metal-semiconductor systems 

metal-insulator transitions in, 
140 

Metal trimers 
electronic degeneracy in, 288 

Methane 
bond dissociation energy of, 

35 
carbon formation from, 35-37 
solid 
computer simulation of, 538 
soot formation and, 46-47 

Methane clathrate hydrate 
hydration structure of, 440 

Methanol 
solvation and, 341-42 
structural properties of, 336- 

39 

Methemoglobin 

protolytic equilibrium of 
electric fields and, 176 

N-Methylacetamide 
solvation structure of, 342 
structural properties of, 336- 

27 


Methylacetylene 
C-C single bond in, 16, 26 
Methyl cyanide molecules 
structural properties of, 335- 
36 
Methylcyclohexane 
| ,1-difluorocyclohexane inver- 
sion in, 588 
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3-Methylcyclohexanone 
vibrational circular dichroism 
of, 227, 234 
Methy! halides 
ultraviolet spectra of, 4 
Methy! radical 
infrared laser spectroscopy 
and, 68 
Methyl vinyl ether 
rotational isomerization of, 
505 
Micellar aggregates 
amphiphile chain packing in, 
182-86 
molecular dynamics sim- 
ulations of, 200-1 
qualitative models of, 206-8 
Micelles 
aqueous solutions of 
hydrophobic effects in, 
447 
caging effects in, 575 
globular 
molecular organization in, 
180-82 
hydrophobic interactions and, 
435 
lipid 
nuclear magnetic resonance 
and, 133 
Microdensitometry 
electron crystallography and, 
249-50 
Microwave spectroscopy 
molecular ions and, 62 
Mineral systems 
computer simulations of, 537 
Mobility gap, 141 
Molecular Aharonov-Bohm 
effect, 284 
Molecular dynamics 


infrared spectroscopy and, 53- 
71 


nonadiabatic, 277-316 
Molecular dynamics simulations 
amphiphilic aggregates and, 
200-1 

atomic systems and, 535-37 

cage effect for iodine and, 
575 

hydrophobic hydration and, 
439 

isomerization reactions and, 
583 

molecular systems and, 537- 
45 

polar molecular liquids and, 


solids and, 530-34 
Molecular spectroscopy, 1-30 
Molecular states 

nonadiabatic 

quantum theory of, 279-87 
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structure and dynamics of, 
287-304 
Molecular systems 
computer simulation of, 537- 
45 
Molecular transitions 
nonadiabatic, 279 
Monoterpenes 
vibrational circular dichroism 
of, 227 
Monte Carlo simulations 
amphiphilic aggregates and, 
200-2 
n-butane-water interactions 
and, 446 
hydrophobic hydration and, 
439 
hydrophobic interactions and, 
444-45 
polar molecular liquids and, 
326-28 
solids and, 528-29 
Mott criterion, 142 
Multichannel quantum defect 
theory, 302 
Multiphoton ionization spectros- 
copy 
Rydberg state resonances and, 
290 
vibronic coupling and, 290- 


Multiple isomorphous replace- 
ment 
electron crystallography and, 
Multiple quantum cross polariza- 
tion, 452 
Multiple quantum experiments, 
463-70 
ensemble averaging and, 463- 
64 


projections and, 464-69 
time reversal and, 469-70 
Multiple quantum filtering, 452 
Multiple quantum nuclear mag- 
netic resonance, 451-86 
liquid crystals and, 476-86 
ordered alkanes and, 472-76 
polymorphic liquid crystals 
and, 478-82 
thermotropic liquid crystals 
and, 483-86 
Multiple quantum orders, 459-63 
coherence transfer echo filter- 
ing and, 462-03 
off-resonant irradiation and, 
459 
phase Fourier transform and, 
460-61 
time proportional phase in- 
crementation and, 461-62 
Multiple quantum spectroscopy, 
109, 455-70 


applications of, 471-86 
Muscle 
electron crystallography and, 
267 


myosin fluorescence in, 395 
Myosin 
electron crystallography and, 
267 
polarized fluorescence of, 395 
Myosin fragments 
translational diffusion coeffi- 
cient of 
actin and, 401-2 


N 


Naphthalene 
behavior in durene crystals, 
5. 


carbon formation from, 41 
molecular dynamics sim- 
ulations of, 540 

Neodymium 
nonbonding 4f electrons of, 
Neon-water interaction 
minimum energy configuration 
of, 436 
Neptunium 
oxidation states of, 412 
Neuromuscular junction 
fluorescence photobleaching 
recovery and, 399 
Nitrites 
molecular dynamics sim- 
ulations of, 541-42 
Nitrobenzene 
adsorption on nickel 
Raman spectroscopy and, 
559-62 
2-Nitroethanol 
rotational isomerization of, 
500 
Nitrogen 
molecular 
dissociation energy of, 8 
predissociation in, 8 
rotational Raman spectrum of, 
4 
solid 
computer simulation of, 
537-38 
tail bands of, 2-3 
Nitrous acid 
rotational isomerization of, 
493-98 
Nonadiabatic interactions, 300 
Nonadiabaticity 
electronic degeneracy and, 
280-81 
slow-electron systems and, 
298-304 
two-state systems and, 281-84 
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Nonadiabatic phenomena 
classical/semiclassical 
approaches to, 304-16 
Nonadiabatic processes 
in collisions, 308-9 
Nonadiabatic scattering, 314 
Nonpolar solutes 
hydrophobic hydration and, 
436-43 
hydrophobic interactions and, 
443-46 
Nuclear magnetic resonance, 
105-34 
methodology of, 105-110 
multiple quantum, 451-86 
nucleic acids and, 121-34 
proteins and, 110-21 
two-dimensional, 452-55 
Nuclear Overhauser Effect Spec- 
troscopY (NOESY), 107-31 
Nucleic acids 
conformation of 
electric fields and, 170-74 
electron crystallography and, 
265 
helix-coil dynamics in, 129- 
31 
nuclear magnetic resonance 
and, 121-34 
orientation of 
electric fields and, 163-65 
Nucleosides 
protons in 
indirect coupling in, 109 


O 


Oligonucleotide A(pA)s 
absorbance of 
electric fields and, 165-66 
Oligopeptide Lys; 
absorbance of 
electric fields and, 165-66 
Optical rotation, 213-14 
Oregonator model 
Belousov-Zhabotinsky reaction 
and, 354 
Ornstein-Zernike equation 
polar molecular liquids and, 
330 
Oscillatory reaction 
nonadiabatic continuous 
stirred-tank reactor and, 
100-1 
Oscillatory states 
thermokinetic interactions and, 
84-86 
Osmotic second virial coeffi- 
cient, 445 
Oxygen 
DTBP decomposition and, 97- 
98 


liquid 
ultraviolet triplet bands in, 
9-10 
molecular 
dissociation energy of, 5, 9 
forbidden transitions in, 23- 
24 
Schumann-Runge bands of, 
24 
solid 
computer simulation of, 538 


Pancreatic trypsin inhibitor 
nuclear magnetic resonance 
and, 112 
Paraffins 
intramolecular structure of 
periodic variations in, 528 
molecular dynamics sim- 
ulations of, 541 
Pattern photobleaching, 392-94 
immunoglobulin molecules 
and, 394 
Pauli spinors, 415 
Peptides 
solvation and, 341-42 
Percus-Yevick approximation 
polar molecular liquids and, 
330 
Periodic table 
relativistic effects and, 408-14 
Phase contrast theory 
electron crystallography and, 
253-54 
Phase diagrams 
chemical oscillation and, 351 
Phase Fourier transformation 
multiple quantum orders and, 
460-61 
Phase response curves 
Belousov-Zhabotinsky reaction 
and, 359-60 
chemical oscillation and, 357 
Phosphofructokinase 
chemical oscillation and, 360- 
61 
Phospholipids 
chain packing in, 179 
Phosphoric acid 
structural properties of, 333 
Phosphorus 
predissociation of, 7 
Photobleaching 
pattern, 392-94 
immunoglobulin molecules 
and, 394 
spot, 391-92 
see also Absorbance 
photobleaching recovery, 
Fluorescence 
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photobleaching recovery 
Photochemical reactions 
infrared spectroscopy of, 63- 
71 
Photodissociation 
of iodine in solution, 575- 
78 
Photodissociation cage effect, 
575 
Photoelastic modulators 
circular dichroism and, 214 
Photoelectron spectroscopy 
electronic degeneracy and, 
289 
Photolysis 
infrared spectroscopy and, 64 
see also Flash photolysis, 
Laser photolysis 
Photosynthetic cycle 
oscillatory transients in, 348 
Photosynthetic light-harvesting 
complex 
electron crystallography and, 
266 
Photosynthetic reaction center 
electron crystallography and, 
266 
Planetary atmospheres 
diatomic spectra in, 24 
Plutonium 
oxidation states of, 412 
Polar molecular liquids, 321-43 
computer simulation and, 326- 
29 
integral equations and, 329- 
33 
intermolecular potentials in, 
323-26 
solvation structure in, 341- 
43 
structural properties of, 333- 
43 
Polyacetylenes 
soot formation and, 46-47 
Polyatomic ions 
molecular dynamics sim- 
ulations of, 541-42 
Polyatomic molecules 
electronic degeneracy in, 288 
electronic transitions in, 10-11 
infrared spectra of, 25-26 
nonadiabatic states of, 279-87 
spin-orbit coupling in, 429-30 
ultraviolet spectra of, 7 
Polyelectrolytes 
dissociation electric-field 
effect and, 162 
Poly-L-glutamic acid 
helix-coil transition of 
electric fields and, 176 
Poly-L-lysine 
diffusion in low-salt solutions, 
401 
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helix-coil transition of 
electric fields and, 176 
Polymerization 
photobleaching and, 387-89 
Polynucleotides 
single-stranded 
helix-coil transition of, 170- 
71 
Polyoma virus 
electron crystallography and, 
68 


Polypeptide hormones 
aggregation-dependent trigger- 
ing processes and, 399 
Polypeptides 
conformation changes of 
electric fields and, 175-76 
electric birefringence of, 175- 
76 
electric field-induced effects 
of, 160 
orientation of 
electric fields and, 174-75 
Polyphenyls 
intramolecular structure of 
periodic variations in, 528 
Porins 
electron crystallography and, 
266 


Pratt-Chandler theory 
hydrophobic hydration and, 
438-39 
Premixed flames 
soot formation in, 41-50 
Projection theorem 
electron crystallography and, 
254-55 
Promethium 
oxidation states of, 412 
Propane 
carbon formation from, 40 
1-Propanol 
rotational isomerization of, 
499 
2,3-epoxy-1-Propanol 
conversion to glycerine, 350 
Propylene 
carbon formation from, 40 
Propylene oxide 
vibrational circular dichroism 
of, 231-33, 237 
Proteins 
conformation of 
electric fields and, 175-76 
electric field-induced effects 
of, 160 
electron crystallography and, 
265-68 
nuclear magnetic resonance 
and, 110-21 
orientation of 
electric fields and, 174-75 
see also specific type 
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Proton fluctuation anisotropy 
hemoglobin and, 175 
Purple membrane 
electron crystallography and, 
258 
Pyridine 
adsorbed on silver 
Raman scattering and, 570 
Pyruvic acid 
laser photolysis of, 69-70 


Q 


Quadratic coupling, 284-85 
Quantum numbers 
half-integer, 282-83 
Quantum theory 
nonadiabatic molecular states 
and, 279-87 
Quasielastic light scattering 
diffusion coefficients and, 401 
Quasiperiodicity 
in Belousov-Zhabotinsky 
oscillator, 367 
Quenching 
of molecular liquids, 526-27 


R 


Radial distribution function 
hydration and, 437 

Radiationless decay, 224, 277 
autoionization and, 302-3 
conical intersections and, 309- 


multimode vibronic in- 
teractions and, 286-87 
Radon 
spin-orbit effect in, 412 
Raman effect 
discovery of, 5 
Raman scattering 
by adsorbed molecules, 550- 
62 
surface-enhanced, 563-70 
Raman spectra 
of nitrogen, 4 
Raman spectroscopy 
see Surface Raman spectros- 
copy 
Rare gas systems 
metal-insulator transitions in, 
140 
Recombination reactions 
radical, 574-78 
Recursive-residue method, 304 
Reference interaction site method 
polar molecular liquids and, 
329-32 
Relativistic calculations 
for molecules, 422-30 


Relativistic effective core poten- 
tial, 415-22 
Relativistic effects, 407-30 
periodic table and, 408-14 
quantitative calculations and, 
414-22 
Relayed coherence transfer 
nuclear magnetic resonance 
and, 109 
Resonance 
chemical oscillation and, 349- 
50 
multiple quantum orders and, 
459 
Retinal disk membrane 
rhodopsin diffusion in, 398 
Rhodopsin 
absorbance photobleaching 
recovery and, 380 
diffusion in retinal disk mem- 
brane, 398 
rotational diffusion of, 395 
Ribosomes 
electron crystallography and, 
268 
Rod outer segments 
absorbance photobleaching 
recovery and, 380 
RRKM theory, 585-86 
Rubidium 
atomic dipole polarizabilities 
for, 420 
Rydberg electrons 
core vibrations and, 301 
Rydberg radicals, 25 
Rydberg spectra 
of benzene, 302 
Rydberg states 
of benzene, 303 
resonant mixing in, 298- 
302 
vibronic structure of, 290 


Samarium 
oxidation states of, 412 
Sarcoplasmic reticulum 
electron crystallography and, 
266 


Scaled particle theory 
hydrophobic hydration and, 
438 
Schrédinger equation 
electron spin and, 407-8 
time-independent spin-free, 
280 


Schrédinger Hamiltonian, 424 
Schumann-Runge bands, 5 

of molecular oxygen, 24 
Selkov model 

chemical oscillation and, 354 
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Semiconductors 
doped 
compensation and, 154 
conductivity in, 142-47 
metal-insulator transitions 
in, 140-42 
Sickle cell deoxyhemoglobin 
hydrophobic effects in, 434 
Sickle cell hemoglobin 
electron crystallography and, 
268 
Sickle hemoglobin fibers 
hydrophobic interactions and, 
Silicon 
conductivity of 
stress and, 151-52 
insulator properties of, 140 
Silver 
electron affinities of, 411 
Site-site Ornstein-Zernike equa- 
tion 
polar molecular liquids and, 
329-31 
Smoluchowski formula, 575 
Sodium-ammonium system 
metal-insulator transitions in, 
142 
Sodium-dodecyl-sulfate 
chain packing in, 179 
Sodium nitrite 
intermediate states of matter 
of, 527-28 
Sodium phosphotungstate 
specimen preparation and, 248 
Solids 
computer simulations of, 525- 
45 
Solutes 
see specific type 
Solutions 
atom transfer reactions in, 
580-83 
charge transfers in, 586-90 
chemical reaction dynamics 
in, 573-93 
enthalpy of, 434 
entropy of, 434 
isomerization reactions in, 
583-90 
Kramers rate theory and, 578- 
80 
photodissociation of iodine in, 
575-78 
recombination reactions in. 
574-78 
tunneling reactions in, 590-92 
see also Aqueous solutions 
Solvation 
polar molecular liquids and, 
341-43 
Soot formation 
chain formation stage in, 34 


chemistry of, 31-33 
above flat flame burner, 33 
particle inception in, 33-34 
surface growth stage in, 34 
flow tubes and, 34-41 
premixed flames and, 41- 
50 
Soot particles, 31-51 
transmission electron micro- 
graph of, 32 
Space 
deuterium fractionation in, 63 
Specimens 
preparation for electron 
crystallography, 248-49, 
268-69 
Spectroscopy 
see specific type 
Spin Echo Correlated Spectros- 
copY (SECSY), 107-110 
Spin-orbit coupling 
chemical bonding and, 425- 
30 
Spin-orbit effect, 409, 412 
Spin-orbit operator, 418-19 
Spin systems 
density operator of, 453-54 
Spirononadiene 
vibrational circular dichroism 
of, 227 
Spot photobleaching, 391-92 
Statistical mechanics 
computer simulations in, 525- 
26 
Steroid molecules 
vibrational circular dichroism 
of, 233 
Stokes’ law, 575, 579 
Stress 
semiconductor conductivity 
and, 151-52 
Striated muscle 
electron crystallography and, 
267 
Stroboscopic method 
chemical oscillation and, 353 
Sulphur hexafluoride 
molecular dynamics sim- 
ulations of, 540-41 


Surface-enhanced Raman scatter- 


ing. 563-71 
chemical enhancement and. 
567-70 
electromagnetic enhancement 
and, 565-67 
Surface Raman spectroscopy. 
549-71 
angle-resolved measurements 
and, 554-57 
applications of, 559-62 
selection rules and, 557-59 
surface electromagnetic fields 
and, 551-54 
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Surfactant 
water-hydrocarbon liquid solu- 
tion interface and, 448 
Surfactant aggregates 
Monte Carlo simulations of, 
201-2 
Surfactant bilayers 
molecular organization in, 180 
Surfactant molecules 
chain packing in, 179 
Sym-triazine 
nonadiabatic bound states in, 
291-98 
3s'E” Rydberg state of, 284 
Synchrotrons 
circular dichroism and, 216 


Thallium 
inert pair effect in, 412 
orbital energies for, 410 
Thermal feedback 
chemical autocatalysis and, 
101 
Thermokinetic interactions, 77- 
102 
conservation equations and, 
78-80 
nonadiabatic conditions and, 
80-84 
oscillatory states in, 84-86 
singularities in, 84-86 
Thiourea 
intermediate states of matter 
of, -2% 
Thomas-Fermi screening 
wavevector, 148 
Time proportional phase in- 
crementation 
multiple quantum orders and, 
461-62 
Tin 
orbital energies for. 411 
Toluene 
radiationless decay in. 303 
Total internal reflection, 394 
Transitions 
see Forbidden transitions 
Transition state theory, 573-74, 
587-89 : 
Kramers rate theory and, 578- 
80 
Trifluorobenzene cation 
3/2 splittings in, 284 
Trigonal molecules 
vibronic interactions in. 286 
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electron crystallography and. 
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electron crystallography < 
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Tunable laser spectroscopy 
infrared spectroscopy of ions 
and, 60 
Tungsten 
4f shell of, 413 
Tunneling reactions, 590-92 
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Unimolecular rotational 
isomerizations 
infrared induced photochemis- 
try and, 493-506 
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4f shell of, 413 

oxidation states of, 412 
Uranocene 

Sf orbitals of, 413 
Uranyl acetate 

specimen preparation and, 248 
Uranyl compounds 

electronic spectra of, 413 
Uranyl ion 

existence as stable aqueous 

species, 412 

f-orbital bonding of, 413 
Urea 

solvation and, 341-42 
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Valence theory, 4 
Valency 
dissociation electric-field 
effect and, 162 
Van Hove function 
coherent inelastic neutron 
scattering and, 529 
Vibrational circular dichroism, 
213-39 
applications of, 226-39 
instrumentation in, 214-16 
sensitivity of, 215 
theory of, 216-26 
Vibronic coupling, 280 
in benzene, 292-93 
in Rydberg states, 290-91 
Vibronic interactions 
radiationless electronic decay 
and, 286-87 
Vibronic states 
electronic degeneracy and, 
288-90 
Vinylacetylene 
soot formation and, 46-47 


Virus particles 
hydrophobic interactions and, 
435 
Viruses 
assembly of 
fluorescence photobleaching 
recovery and, 399-400 
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Water 
hydrogen-bonding patterns in, 
340 


liquid 
hydrogen bonding structure 
of, 438 
hydrophobic interactions in, 
435, 443-46 
inert gas hydration in, 442 
solubility in, 434 
pair-pair potentials in, 324 
structural properties of, 333, 
336-40 
Water-hydrocarbon liquid solu- 
tion interface 
amphiphilic surfactant and, 
448 
Wigner-Eckart theorem, 416 
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